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Abstract.  
 
This research purposes to designate students’ problem-solving skills on friction 
concerning elementary level through experiential learning. The indicators of problem 
-solving skills applied in this research were the indicators convinced to the problem 
-solving skills on force and impulse. A descriptive-qualitative design has already been 
contente d to collect data from fourth-grade elementary students in one of school in 
Bandung Barat Regency (37 participants: 9-10 years old). The instrument which is 
developed formed essay with the interview process.  
 
The result appearances that every single charact eristic of problem-solving skills has 
been developed and described such as identification, arguments hypothesis, reasoning 
and alternate solution. To summarize, the experiential learning is able to designate the 
4th -grade elementary students’ problem-solving skills on friction. 1. Introduction As 
humans’ life has been a 4th industrial revolution, science and technology developed 
very rapidly [1, 2].  
 
The development has been extremely supporting humans’ life. This evidence demands 
people to possess capable skills to go with the rapid development of science and 
technology in balance [3, 4]. Four skill groups to conquer in this 4th industrial revolution 
are ways of thinking, ways for working, tools for working and ways for living in the world 
[5, 6].  
 
One of those four skill groups that will deeply investigate later is the skill group of the 
ways of thinking. It belongs to a set of thinking skills. Among those thinking skills are: 1) 
creative and innovative, 2) critical thinking and problem- solving, and 3) learning how to 
accomplish metacognitive competency. However, problem-solving turn into essential 
thinking skills to directing in this revolution.  
 
Problem solving skills are adjustable tools for successfully handling various kinds of 
unfamiliar problems which enhances constructive and adaptive behaviors in these new 
and demanding settings. These skills are crucial for all children, especially for the gifted 
children who are hoped to be the leaders and creators of the change in this uncertain 
and dynamic environment [7, 8].  
 
A problem might be defined as a situation with a goal and an obstacle, or a gap 
between a current and a desired situation, in which a problem solver wants to achieve a 
goal, but first the obstacles need to be dealt with. However, at this argument is a chart 
in identifying problem solving skills in figure 1. MSCEIS 2018 Journal of Physics: 
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Indicators on problem solving skills. Based on the figure, the problem-solving skills 
consists of four aspects that are identification, argument hypothesis, analysis synthesis 
and alternate solution. Focus in this research is to identify the problem-solving skills of 
students on friction.  
 
The definition of Friction is a concept long presumed by early civilizations when humans 
activated to use tools, build monuments, and design shoes to control slippery paths. Yet 
its beginning and nature have avoided understanding. On one hand, gravitation crops 
mass and weight and when the mass has to transfer athwart the gravitational fields, 
horizontal forces requirement to be exerted to overwhelmed the gravitational forces.  
 
In tribology, friction is intrinsically attached to the wear switch and reliability aspects of 
all affecting parts under vari ous operating surroundings and environments. Therefore, 
the struggle of friction growths with the rapid rise in designs and equipment. Our 
understanding of the essential nature of friction requires a critical review. The existing 
thought of friction is that friction is an energy dissipative process.  
 
Frictional energy from opposition to sliding scatters into resistance, heat, and resources 
deformation and fracture [9] F! T = F! + f! + (N - W) ˆj (1) F! T= iˆ(F cosq - fs) + ˆj(F sinq 
+ N - W) (2) The emphasis of this paper deceptions on these di?erent conceptions of 
problem-solving skills inside friction concept. By reviewing on the four problem-solving 
aspects and by evaluating them from an integrative perspective, we try to connect 
cognitive research and educational assessment into a joint and comprehensive 
understanding, thus bridging the gap between assessment in education as well as 
between di?erent types of problem-solving skills [1, 5, 10].  
 
Thus, this paper is not expected at facilitating a specific theory or importance of 
problem-solving skills, but rather at showing how a construct such as problem-solving 
skills can be implicit in di?erent ways at di?erent points in elementary student specifically 
in fourth grade. The literature results have shown the adjustments associate the 
suggestion of the problem-solving skill with the state of being prosperous.  
 
Teacher’s contribution on students’ problem-solving skills is also viewed as substantial. 
Consequently, from the fact of sight of making cognizance, emphasizing the 
problem-solving skill at the fourth grade elementary schools in Bandung Barat 
Indonesia, this paper requisites to be carried out. 2.  
 
Methods This research procedures a qualitative-descriptive method that purposes to 
understanding by students on friction without giving treatment to the research subjects 
then the results are obtainable in a forthright and straight way. The subjects of this 
research are 41 students of 4th-grade student’s elementary school, Bandung Barat 
Regency, West Java.  
 
The instruments that used in this research are data collection and interviews. The data 
collection has indicators choices which each problem represents each indicator that will 
be used to measure students’ how they can use problem solving on friction conception. 
The test result obtained and then analyzed each question by looking at the answers.  
 
Problem Solving Skills Identification Argument hypotesis Analysis Syntesis Alternate 
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Problem Solving Skill Review There are several things that are developed in increasing 
the aptitude of student in elementary school in problem-solving skills.  
 
Based on the test results about the friction given to students there is error to give 
answering and provide alternate solution answering the problem. The proposed 
structure is designed as a theoretical foundation for the measurement of 
problem-solving skills [1, 10]. The results of the outline of student test results can be 
seen in Figure 2 Figure 2. Recapitulation of student test of problem-solving skill on 
friction.  
 
Figure 2 shows the recapitulation of students' test of problem-solving skill on friction 
with some indicators that measure the concept of friction effect. The research results 
indicate that there is direct in science on how students solve problems in Bandung Barat 
elementary school. This can be seen from the percentage that indications the average of 
students who answered correctly with a percentage of 75% to identify the answer and 
only 73% percentage student convey argument hypothesis.  
 
For the third indicator of analysis synthesis the problem of the friction the average 
percentage of students who answered correctly is 68% greater than the students who 
answered correctly on how to give alternate solution is 65%. 3.2. Problem Solving Skill 
Indicators This research explains how students comprehend every characteristic of 
problem-solving skills.  
 
The first aptitude that students should know is to identify, students are questioned to 
identify based on the given problem. In this case the ability to identify has a score of 
75%. Students are still difficult to describe the appropriate problems. This is because 
students do not recognize the concept of physics. In addition, students do not realize 
the questions assumed.  
 
First, we disputed that the type of information offered during knowledge compeers will 
impress how to solve the problem, and we concentration on two types: factual and 
range. With the enormous arrangement of material that is available to a person at any 
supposed time. The way student identify, the cognitive processes give the impression to 
be anxious upon during idea generation: practical memory/ information and declarative 
memory / indulgent [11].  
 
The second skill is argument hypothesis, at this phase the students are less competent 
to give an understanding of the hypothesis or the clarification assumed to explain the 
problem. The variety information is not unswervingly applicable for coming up with 
problem solving. In other words, range information may involve a more reserved or 
immaterial conceptual association to the task/problem at hand.  
 
It may seem irrelevant at first, but range information is typically explored after the 
obvious options are drained [12], so it may encouragement the idea generation process 
by encouraging novel relations. Range information may cause personalities to think of 
an extensive range of solutions (i.e., flexibility), because range information prompts 
thoughts countenancing individuals to overwhelmed purposeful 75 73 68 65 50 60 70 
80 90 100 Identification Argument Hypotesis Analysis Synthesis Alternate Solution 
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dissimilar ideas has been found to generate more original category labels [13, 14].  
 
Thus, range information should assistance personalities in generating original responses 
to a solve problem [13]. A third capability is the analysis of synthesis, it proceeds the 
ability to describe logically to give scientific explanations. At this point of ability required 
conceptual understanding and explain well.  
 
These findings are dependable with the model that student must not only attain 
applicable science knowledge, but also be able to standardize their intelligent, to 
engage excellently in science -related reasoning [15]. The fourth competence is the 
alternate solution, the competence required to give new concepts in solving the 
problem.  
 
This competence has the lowest assessment compared to all indicators. This is because 
compound understanding is required in providing altered solutions. The resulting is a 
comparison between male and female students on problem-solving skills, shown at 
figure 3. Figure 3. Comparison male and female student on problems skills . The ability 
of female students is better at identifying problems and providing solutions.  
 
However, the ability to provide reasons and alternative solutions is no better than that 
of male students. Student’s reaching on the problem-solving task expected depended, 
in part, on their understanding of the connecting relations uncomplicated each 
problem[15]. However in this case, Thoughts may performance a critical role in the 
student’s ability to process means-end relations surrounded in a problem solving task, 
but also in generating new, different ideas about thinkable and plausible problem 
solutions [14, 16].  
 
This is one item which already designed to product development aspect will be shown 
in figure 4 and 5. Indicator : Alternate sollution Question : If Ahmad's house does not 
have a board that can be used for the incline, what alternative solutions will Yosi 
propose to Ahmad so that they can overcome the problems it faces? Answer : Yosi was 
asked to look for two hoists (pulleys) to make double pulleys that can be used to lift 
Figure 4. Alternate solution on problem solving.  
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student A dissimilarity has been made between problems and alternate solution. By 
contrast, a problem may not be solvable either unconditionally, or to a degree, and its 
resolution may involve, at the very least, the development of new techniques or the 
raising of a new hypothesis. Students arrange for alternative solutions constructed on 
concepts already obtained and factual that has been understood.  
 
Giving alternate solution, student should take scientific inquiry that bring up to the 
procedures used by scientists to study natural phenomena and to mark descriptions 
based on evidence attained through the investigations [17]. In order to improve 
conceptual understanding in a manner acceptable to scientists and teachers, student 
alternative conceptions and prevailing knowledge structures may need modification in a 
process known [18].  
 
The low ability of students in providing an alternative solution because the problems 
prearranged are not in accordance with the quotidian problems. Students receive 
scientific concepts then practice them aimed at understanding the phenomena in 
routine conditions [ 19]. 4. Conclusion It was determined allowing to the results gained 
from the study that student in elementary school (Bandung Barat Indonesia) perceptions 
of the wide-ranging problem-solving advancement were at a high level.  
 
However, it was seen that the enthusiasm and purpose insights of the students with 
affections to problem solving were at a medium level. It is therefore assumed that it is 
desired to observe the factors that affect the readiness and purpose of the students; 
more comprehensive studies need to be accompanied. 5. References [1] Taufiq Hidayat, 
et.al. 2018. The Effectiveness of Enrichment Test Instruments Design to Measure 
Students’ Creative Thinking Skills and Problem-Solving.  
 
Thinking Skills and Creativity 2 11 [2] Samsudin A. et. al. 2016. Investigating the 
effectiveness of an acti ve learning based-interactive conceptual instruction (ALBICI) on 
electric field concept. Asia-Pacific Forum on Science Learning and Teaching. 17 1 [3] 
Siahaan, P. 2017.  
 
Improving students’ science process skills through simple computer simulations on 
linear motion conceptions. J. Phys.: Conf. Ser., 812 (1): 1-5 [4] Samsudin A. et al. 2018. 
Seventh Grade Students’ Scientific Creativity Test: A Preliminary -Study on Earth Science 
Context. IOP Conf. Ser.: Mater. Sci. Eng. 288 012012 [5] Barak, M. 2017. Science teacher 
education in the twenty-first century: a pedagogical framework for 
technology-integrated social constructivism.  
 
Research in Science Education, 47 (2): 283– 303 MSCEIS 2018 Journal of Physics: 
Conference Series 1280 (2019) 052009 IOP Publishing 
doi:10.1088/1742-6596/1280/5/052009 6 [6] Samsudin A. et al. 2018. Improving 
students’ conceptions on fluid dynamics through peer teaching model with PDEODE 
(PTM-PDEODE). J. Phys.: Conf. Ser. 1013 012040 [7] Leila Kashani-Vahid.  
 
et al, Can a Creative Interpersonal Problem Solving Program Improve Creative Thinking 
in Gifted Elementary Students? Thinking Skills and Creativity 2 [8] Suhandi A, Hermita N, 
Samsudin A, Maftuh B, Costu B. 2017 Effectiveness of Visual MultimediaSupported 
Conceptual Change Texts on Overcoming Students’ Misconception About Boiling 
Concept.  
 
The Turkish Online Journal of Educational Technology 1012-1022 [9] H S U Stephen. 
2014. The nature of friction: A critical assessment. Friction 2(1): 1–26 [10] S Grei? . 2013. 
Perspectives on Problem Solving in Educational Assessment: Analytical, Interactive, and 
Collaborative Problem Solving. The Journal of Problem Solving 5 2 [11] Jin, S. H., Kwon, 
et.al. 2006.  
 
Increased information transmission during scientific hypothesis generation: Mutual 
information analysis of multichannel EEG. International Journal of Psychophysiology, 62, 
337–44 [12] Nijstad, B. A., & Stroebe, W. 2006. How the group affects the mind: A 
cognitive model of idea generation in groups. Personality and Social Psychology Review, 
10(3), 186–213. [13] Kohn, N. W.,  
 
Paulus, P. B., & Korde, R. M. 2011. Conceptual combinations and subsequent creativity. 
Creativity Research Journal. 23(3), 203–10 [14] Magid, R. W., Sheskin, M., & Schulz, L. E. 
2015. Imagination and the generation of new ideas. Cognitive Development. 34, 99–110 
[15] Fusaro, Maria. 2018. Preschoolers’ inquisitiveness and science-relevant problem 
solving. Early Childhood Research Quarterly. 42, 119-27 [16] Mullineaux, P. Y., & Dilalla, 
L. F. 2009.  
 
Preschool pretend play behaviors and early adolescent creativity. The Journal of Creative 
Behavior, 43(1), 41–57 [17] Suhandi A. et al. 2018. Effectiveness of the use of 
question-driven levels of inquiry based instruction (QD-LOIBI) assisted visual multimedia 
supported teaching material on enhancing scientific explanation ability senior high 
school students. J. Phys.: Conf. Ser. 1013 012026 [18] Costu B. 2012.  
 
Investigating the effectiveness of a POE -based teaching activity on students’ 
understanding of condensation. Instr Sci 40 47–67 [19] Costu B. 2008. Learning Science 
through the PDEODE Teaching Strategy: Helping Students Make Sense of Everyday 
Situations. Eurasia Journal of Mathematics, Science & Technology Education 4 1 
Acknowledgments This work was financially supported by “Hibah PTUP – Penelitian 
Terapan Unggulan Perguruan Tinggi” Kementerian RISTEK DIKTI, Republik Indonesia’s 
Research Grants in the fiscal year 2018.  
 
 
 
INTERNET SOURCES: 
------------------------------------------------------------------------------------------- 
1% - https://www.scribd.com/document/431056962/Book-of-Program-MSCEIS-2018 
1% - https://ui.adsabs.harvard.edu/abs/2019JPhCS1280e2009G/abstract 
2% - https://www.sciencedirect.com/science/article/pii/S1871187118300294 
<1% - 
http://www.curriculum.edu.au/leader/teaching_higher_order_thinking,37431.html?issueI
D=12910 
<1% - 
https://www.researchgate.net/publication/251513684_Bringing_critical_thinking_to_the_
education_of_developing_country_professionals 
2% - https://www.sciencedirect.com/science/article/pii/S1871187117300305 
<1% - https://iopscience.iop.org/issue/1742-6596/1157/3 
<1% - https://www.nap.edu/read/10582/chapter/5 
<1% - 
https://www.researchgate.net/publication/271663193_The_nature_of_friction_A_critical_a
ssessment 
3% - 
https://www.researchgate.net/publication/236890752_Perspectives_on_Problem_Solving
_in_Cognitive_Research_and_Educational_Assessment_Analytical_Interactive_and_Collabo
rative_Problem_Solving 
7% - https://iopscience.iop.org/article/10.1088/1742-6596/1157/3/032041/pdf 
<1% - 
https://www.researchgate.net/publication/337443557_Facilitating_of_fourth_grade_stude
nt's_problem_solving_skills_on_friction 
<1% - https://files.eric.ed.gov/fulltext/EJ1110273.pdf 
<1% - https://quizlet.com/31995859/chapter-16-quiz-flash-cards/ 
1% - 
https://www.researchgate.net/publication/6857127_Increased_information_transmission_
during_scientific_hypothesis_generation_Mutual_information_analysis_of_multichannel_E
EG 
<1% - http://www.cct.umb.edu/abstracts.html 
1% - 
https://www.researchgate.net/publication/271388662_Imagination_and_the_generation_
of_new_ideas 
<1% - https://bbvdiscussions.blogspot.com/2011/05/secrets-of-sankhya-sastra.html 
<1% - 
https://www.researchgate.net/publication/311669829_ESL_Learners'_Writing_Skills_Probl
ems_Factors_and_Suggestions 
<1% - https://journals.sagepub.com/doi/full/10.1177/160940691401300128 
<1% - 
https://ocw.mit.edu/courses/aeronautics-and-astronautics/16-885j-aircraft-systems-engi
neering-fall-2005/readings/sefguide_01_01.pdf 
1% - 
https://www.researchgate.net/publication/325183965_Effectiveness_of_the_use_of_quest
ion-driven_levels_of_inquiry_based_instruction_QD-LOIBI_assisted_visual_multimedia_su
pported_teaching_material_on_enhancing_scientific_explanation_ability_senior_high_ 
1% - 
https://www.researchgate.net/publication/241046146_Investigating_the_effectiveness_of
_a_POE-based_teaching_activity_on_students'_understanding_of_condensation 
1% - 
https://www.researchgate.net/publication/26497833_Learning_Science_through_the_PDE
ODE_Teaching_Strategy_Helping_Students_Make_Sense_of 
1% - https://iopscience.iop.org/article/10.1088/1742-6596/1013/1/012040/pdf 
<1% - 
https://www.researchgate.net/publication/334275983_The_Development_of_Reasoned_
Multiple_Choice_Test_in_Interactive_Physics_Mobile_Learning_Media_PMLM_of_Work_an
d_Energy_Material_to_Measure_High_School_Students'_HOTS 
<1% - https://iopscience.iop.org/article/10.1088/1757-899X/160/1/012111/meta 
1% - https://iopscience.iop.org/article/10.1088/1742-6596/812/1/012017 
1% - 
https://www.researchgate.net/publication/325184579_Improving_students'_conceptions
_on_fluid_dynamics_through_peer_teaching_model_with_PDEODE_PTM-PDEODE 
<1% - 
https://www.researchgate.net/publication/227618604_The_effects_of_creative_problem_s
olving_training_on_creativity_cognitive_type_and_RD_performance 
1% - 
https://www.researchgate.net/publication/337444544_Analyze_of_conceptions_and_misc
onceptions_on_pre-service_teacher_about_light 
1% - https://link.springer.com/chapter/10.1007/978-3-319-90272-2_9 
<1% - 
https://www.researchgate.net/publication/264695479_Preschool_Pretend_Play_Behaviors
_and_Early_Adolescent_Creativity 
1% - https://scholar.google.co.id/citations?user=7D4braYAAAAJ&hl=id 
<1% - https://iopscience.iop.org/issue/1742-6596/1013/1 
1% - https://iopscience.iop.org/article/10.1088/1742-6596/1013/1/012040/meta 
<1% - 
https://pdfs.semanticscholar.org/48f6/289b50310a18daa0eef0930ee5bd9310c0b1.pdf 
 
